Appendix A. Supplementary Tables
Table A1. Definition, Coding and Construction of Variables Used in the Analysis
	Variable block
	Analytical variable
	Source, coding, or derivation

	Outcome
	Opportunity exclusion (opp_exclusion)
	Rejected an education or employment opportunity because commuting was difficult; Yes = 1, No = 0; non-applicable and blank responses treated as missing.

	Reported barriers
	Availability, petty crime/personal safety, gender-related safety, affordability, travel time, accessibility, reliability, comfort, other
	Follow-up multiple-response items among respondents reporting opportunity exclusion. Each selected barrier was coded 1, and unselected barriers were coded 0 within the excluded subgroup.

	City context
	City and city identifier (city_id)
	Forty survey cities. The identifier defined the level-2 grouping in the random-intercept model and the strata in the conditional fixed-effects model.

	Gender
	gender
	Woman, man, and transgender/non-binary; man used as the regression reference category.

	Age
	age_group
	Under 18, 18-25, 25-40, 40-60, and over 60 years; 25-40 used as the reference category.

	Education
	education
	Below 10th, 10th-12th pass, diploma, undergraduate, graduate, postgraduate, and doctoral or above; graduate used as the reference category.

	Occupation
	occupation
	Student, self-employed/own-account worker, gig/platform worker, employer, regular wage/salaried employee, casual/contract worker, domestic duties, seeking work, and other; regular wage/salaried employee used as the reference.

	Household income
	hh_income_cat
	Monthly household-income categories: below INR 15,000; INR 15,001-30,000; INR 30,001-50,000; INR 50,001-100,000; above INR 100,000. INR 30,001-50,000 used as the reference.

	Household size
	hh_size
	Categorical number of household members; a four-person household is used as the reference category.

	Disability or functional difficulty
	disability_bin
	Self-reported temporary or permanent difficulty or impairment; Yes = 1 and No = 0.

	Regular public-transport use
	regular_pt_user
	Respondent reported using public transport regularly; Yes = 1 and No = 0.

	Household vehicle resources
	vehicle_count
	Approximate total number of bicycles, two-wheelers, cars, and three-wheelers. Reported values 1-3 were treated as counts, and the category indicating none was coded 0.

	Accessibility
	accessibility_100
	Mean of perceived public-transport availability, quality of modal information, and access to information; at least two valid items required.

	PT-user accessibility
	ptuser_accessibility_100
	Accessibility items plus reverse-coded time to the nearest public-transport stop; calculated only for regular users with at least three valid items.

	Reliability and time
	reliability_100
	Mean of reverse-coded long waiting, reverse-coded statement that private transport is faster, and reverse-coded observed waiting-time category; at least two items required.

	Public-transport safety
	pt_safety_100
	Mean of perceived safety from petty crime and gender-related safety across available public-transport modes.

	Comfort
	comfort_100
	Mean of reverse-coded overcrowding and perceived cleanliness across available public-transport modes.

	Affordability
	affordability_100
	Mean of perceived affordability ratings across the available public-transport modes.

	Road condition
	road_quality_100
	Mean of road width, absence of congestion, absence of potholes, and road illumination.

	Pedestrian infrastructure
	pedestrian_quality_100
	Mean of footpath condition, adequacy of crossings, and footpath illumination.

	Commute duration
	commute_total_min
	Outward and return commute-time categories converted to category midpoints and summed.

	Transport expenditure burden
	ln_transport_burden
	Transport-expenditure and individual-expenditure categories converted to midpoints; burden calculated as 100 x transport expenditure / individual expenditure and entered as ln(burden + 1).

	Mobility Conditions Composite Score
	mobility_qol_100
	Mean of accessibility, reliability, public-transport safety, comfort, affordability, road condition, and pedestrian infrastructure; at least five of seven domains required.



Table A2. Construction and Scoring of Mobility-Domain Measures
	Domain
	Survey content
	Scoring rule

	Accessibility
	Public-transport availability; quality of information; access to information
	At least 2 of 3 valid items

	PT-user accessibility
	Accessibility items plus reverse-coded time to nearest stop
	Regular PT users, at least 3 of 4

	Reliability/time
	Reverse-coded long waiting; reverse-coded private mode faster; reverse-coded observed wait category.
	At least 2 of 3

	Public-transport safety
	Safety from petty crime; gender-related safety
	Both component means are required

	Comfort
	Reverse-coded overcrowding; cleanliness
	Both component means are required

	Affordability
	Affordability ratings across available public-transport modes
	Mean of available modal ratings

	Road condition
	Road width; absence of congestion; absence of potholes; illumination
	Mean of available items

	Pedestrian infrastructure
	Footpath condition; adequate crossings; footpath illumination
	Mean of available items

	Cycle infrastructure
	Bike-sharing encouragement; cycle lanes; cycle parking
	Mean of available items

	Mobility Conditions Composite Score
	Accessibility, reliability, safety, comfort, affordability, road condition, pedestrian infrastructure
	At least 5 of 7 domains


Note. Domain means were transformed from the 1-5 response scale to a 0-100 scale. The Mobility Conditions Composite Score summarises seven mobility domains.

Table A3. Sample Selection and Analytical Sample Sizes
	Stage
	N
	% of full sample

	Full imported survey
	50,488
	100.00

	Valid opportunity-exclusion response
	42,313
	83.81

	Complete-case random-intercept sample
	39,851
	78.93

	Conditional city fixed-effects sample
	29,309
	58.05


Note. The conditional city fixed-effects sample includes only cities with at least one “Yes” and one “No” outcome in the complete-case analytical sample.

Table A4. Sociodemographic and Mobility Characteristics of Survey Respondents
	Characteristic
	Category
	N
	%

	Gender
	Woman
	20,033
	39.68

	
	Man
	29,413
	58.26

	
	Trans/non-binary
	1,042
	2.06

	Age
	Under 18
	8,400
	16.64

	
	18-25
	15,919
	31.53

	
	25-40
	15,913
	31.52

	
	40-60
	7,379
	14.62

	
	Over 60
	2,877
	5.70

	Education
	Below 10th
	11,632
	23.04

	
	10th-12th pass
	17,182
	34.03

	
	Diploma
	3,994
	7.91

	
	Undergraduate
	8,197
	16.24

	
	Graduate
	6,772
	13.41

	
	Postgraduate
	1,929
	3.82

	
	Doctoral and above
	782
	1.55

	Occupation
	Student
	8,142
	16.13

	
	Self-employed
	5,661
	11.21

	
	Gig/platform worker
	7,346
	14.55

	
	Employer
	5,382
	10.66

	
	Salaried employee
	7,100
	14.06

	
	Casual/contract worker
	4,599
	9.11

	
	Domestic duties only
	4,260
	8.44

	
	Seeking work
	6,928
	13.72

	
	Other
	1,070
	2.12

	Household income
	Below INR 15,000
	12,203
	24.17

	
	INR 15,001-30,000
	11,812
	23.40

	
	INR 30,001-50,000
	10,733
	21.26

	
	INR 50,001-100,000
	10,143
	20.09

	
	Above INR 100,000
	5,597
	11.09

	Disability status
	Reports difficulty/disability
	2,400
	4.75

	Regular PT use
	Yes
	31,416
	62.22


Note. Percentages are based on the full sample of 50,488.

Table A5. Unadjusted Prevalence of Commuting-Related Opportunity Exclusion by Respondent Characteristics
	Characteristic
	Category
	Yes / valid N
	% Yes

	Gender
	Woman
	981 / 16,820
	5.83

	
	Man
	1,989 / 24,632
	8.07

	
	Trans/non-binary
	88 / 861
	10.22

	Age
	Under 18
	453 / 7,410
	6.11

	
	18-25
	775 / 13,375
	5.79

	
	25-40
	954 / 13,011
	7.33

	
	40-60
	538 / 6,152
	8.75

	
	Over 60
	338 / 2,365
	14.29

	Education
	Below 10th
	777 / 9,750
	7.97

	
	10th-12th pass
	1,127 / 14,155
	7.96

	
	Diploma
	291 / 3,362
	8.66

	
	Undergraduate
	423 / 6,955
	6.08

	
	Graduate
	301 / 5,774
	5.21

	Occupation
	Student
	349 / 7,925
	4.40

	
	Self-employed
	426 / 5,340
	7.98

	
	Gig/platform worker
	109 / 844
	12.91

	
	Employer
	532 / 5,146
	10.34

	
	Salaried employee
	569 / 6,542
	8.70

	
	Domestic duties only
	445 / 4,196
	10.61

	Income
	Below INR 15,000
	624 / 10,038
	6.22

	
	INR 15,001-30,000
	710 / 9,998
	7.10

	
	INR 30,001-50,000
	733 / 9,019
	8.13

	
	INR 50,001-100,000
	716 / 8,528
	8.40

	
	Above INR 100,000
	275 / 4,730
	5.81

	Disability
	No
	2,931 / 38,233
	7.67

	
	Yes
	111 / 2,085
	5.32

	Regular PT use
	No
	1,790 / 10,897
	16.43

	
	Yes
	1,268 / 31,416
	4.04

	Household vehicle
	No vehicle
	201 / 3,200
	6.28

	
	At least one vehicle
	2,857 / 39,113
	7.30


Note. Pearson chi-square tests for each displayed characteristic were statistically significant at p < .05. 
Table A6. Mean Mobility Conditions According to Commuting-Related Opportunity-Exclusion Status
	Measure
	No exclusion
	Exclusion
	Difference (Yes − No)

	Mobility Conditions Composite Score
	47.73
	47.19
	−0.54

	Accessibility
	46.49
	42.27
	−4.22

	Reliability/time
	52.40
	53.11
	+0.71

	Public-transport safety
	45.85
	43.37
	−2.48

	Comfort
	50.37
	53.25
	+2.88

	Affordability
	46.50
	42.68
	−3.82

	Road condition
	47.36
	49.22
	+1.86

	Pedestrian infrastructure
	45.12
	46.39
	+1.27

	Approximate commute duration, minutes
	61.56
	62.18
	+0.62

	Approximate transport burden, %
	34.19
	39.58
	+5.39


Note. No exclusion: n = 39,255; exclusion: n = 3,058. Values are descriptive means and are not adjusted for city or respondent characteristics.

Table A7. Reliability, Correlation and Multicollinearity Diagnostics for Mobility Measures
	Diagnostic
	Items or predictors
	Result

	Road-condition composite
	4
	.799

	Pedestrian-infrastructure composite
	3
	.578

	Domain-model VIF
	7 predictors
	Mean 1.22; max 1.52

	Largest domain correlation
	Affordability with composite score
	r = .613

	Road-pedestrian correlation
	Road condition with pedestrian infrastructure
	r = .002


Note. Cronbach’s alpha is reported for the two infrastructure composites tested. VIF values were calculated using an auxiliary linear model for the continuous domain predictors.

Table A8. Sensitivity Analysis of Commuting-Related Opportunity Exclusion Among Regular Public-Transport Users
	Variable
	OR
	95% CI
	p

	PT-user accessibility, per SD
	0.948
	0.879-1.022
	.162

	Reliability/time, per SD
	1.094
	1.003-1.194
	.042

	Public-transport safety, per SD
	1.089
	0.985-1.203
	.095

	Comfort, per SD
	1.119
	1.025-1.221
	.012

	Affordability, per SD
	0.963
	0.865-1.072
	.490

	Commute duration, per SD
	0.957
	0.896-1.021
	.185

	Transport burden, per SD
	1.342
	1.252-1.438
	<.001

	Vehicle count, per SD
	0.954
	0.894-1.018
	.156


Note. N = 29,646 respondents in 40 cities. The model adjusts for gender, age, a six-category education variable, occupation, income, household size, disability and the listed mobility variables. Postgraduate and doctoral respondents were combined because the original doctoral category perfectly predicted non-exclusion.

Table A9. City-Level Prevalence, Outcome Missingness and Zero-Event Status Across 40 Indian Cities
	City
	Total N
	Valid N
	Missing %
	Excluded N
	Exclusion %
	Zero events

	Kohima
	426
	374
	12.21
	99
	26.47
	No

	Aizawl
	389
	338
	13.11
	86
	25.44
	No

	Agartala
	440
	382
	13.18
	73
	19.11
	No

	Kanpur
	1,251
	1,063
	15.03
	196
	18.44
	No

	Lucknow
	1,400
	1,188
	15.14
	219
	18.43
	No

	Jammu
	470
	321
	31.70
	58
	18.07
	No

	Patna
	950
	805
	15.26
	145
	18.01
	No

	Varanasi
	650
	549
	15.54
	97
	17.67
	No

	Shimla
	469
	407
	13.22
	71
	17.44
	No

	Udaipur
	450
	390
	13.33
	68
	17.44
	No

	Ludhiana
	800
	679
	15.13
	118
	17.38
	No

	Indore
	1,084
	932
	14.02
	127
	13.63
	No

	Nashik
	750
	641
	14.53
	84
	13.10
	No

	Delhi
	6,000
	5,120
	14.67
	642
	12.54
	No

	Pune-Pimpri Chinchwad
	2,500
	2,130
	14.80
	247
	11.60
	No

	Chennai
	3,126
	2,678
	14.33
	277
	10.34
	No

	Jaipur
	1,500
	1,271
	15.27
	100
	7.87
	No

	Bengaluru
	3,800
	3,232
	14.95
	188
	5.82
	No

	Kolkata
	1,809
	1,284
	29.02
	74
	5.76
	No

	Gurugram
	437
	378
	13.50
	19
	5.03
	No

	Thiruvananthapuram
	435
	367
	15.63
	15
	4.09
	No

	Nagpur
	1,154
	973
	15.68
	28
	2.88
	No

	Mumbai
	5,500
	4,682
	14.87
	27
	0.58
	No

	Ahmedabad
	2,598
	2,209
	14.97
	0
	0.00
	Yes

	Bhopal
	902
	774
	14.19
	0
	0.00
	Yes

	Bhubaneswar
	400
	356
	11.00
	0
	0.00
	Yes

	Chandigarh
	450
	369
	18.00
	0
	0.00
	Yes

	Coimbatore
	483
	424
	12.22
	0
	0.00
	Yes

	Dehradun
	404
	242
	40.10
	0
	0.00
	Yes

	Guwahati
	449
	390
	13.14
	0
	0.00
	Yes

	Hyderabad
	2,879
	2,449
	14.94
	0
	0.00
	Yes

	Jabalpur
	500
	431
	13.80
	0
	0.00
	Yes

	Kochi
	385
	332
	13.77
	0
	0.00
	Yes

	Mysore
	417
	343
	17.75
	0
	0.00
	Yes

	Panaji-Goa
	426
	349
	18.08
	0
	0.00
	Yes

	Raipur
	489
	408
	16.56
	0
	0.00
	Yes

	Ranchi
	523
	448
	14.34
	0
	0.00
	Yes

	Surat
	2,100
	1,774
	15.52
	0
	0.00
	Yes

	Vijayawada
	460
	109
	76.30
	0
	0.00
	Yes

	Visakhapatnam
	833
	722
	13.33
	0
	0.00
	Yes


Note. Exclusion percentage uses valid outcome responses. Zero events indicate that there are no “Yes” responses among valid outcome records. Estimates are unweighted sample proportions.

Table A10. Sequential Model Specifications and Sensitivity Analyses for Commuting-Related Opportunity Exclusion
	Model
	Specification
	N
	Log likelihood
	Main diagnostic

	M0
	Empty random-intercept model
	39,851
	−9,060.44
	ICC = .822

	M1
	Respondent and household characteristics
	39,851
	−8,573.11
	Improved over M0, LR p < .001

	M2
	M1 plus combined Mobility Conditions Composite Score
	39,851
	−8,564.04
	Composite score OR = 1.088

	M3
	M1 plus separate mobility domains
	39,851
	Not retained in the final table
	Improved over M1, LR p < .001

	M4
	M3 plus regular PT use, commute time, and transport burden
	39,851
	−7,886.09
	Principal model; ICC = .821

	FE
	Conditional city fixed effects
	29,309
	−7,711.23
	23 cities with variation

	PT sensitivity
	Regular public transport users
	29,646
	−3,395.64
	Transport burden OR = 1.342


Note. Likelihood-ratio comparisons were conducted only for nested random-intercept models estimated on the common analytical sample.

